We know that dark matter constitutes 85% of all the matter in the Universe, but we do not know of what it is made. Amongst the many Dark Matter candidates proposed, WIMPs (weakly interacting massive particles) occupy a special place, as they arise naturally from well motivated extensions of the standard model of particle physics. With the advent of the Large Hadron Collider at CERN, and a new generation of astroparticle experiments, the moment of truth has come for WIMPs: either we will discover them in the next five to ten years, or we will witness the inevitable decline of WIMPs.
early Universe. The reason why they became so popular is that WIMP candidates arise naturally from theories that seek to extend the Standard Model of particle physics, and to embed it in a more fundamental theory. In particular, it was noticed back in 1983 that one of the most promising extensions of the Standard Model, Supersymmetry, provides an excellent Dark Matter candidate: the neutralino [24] [25] [26] [27] . This particle fulfills all the properties of the good Dark Matter candidate, and it has become over the years a prototypical example of WIMPs. Its mass can range from about 50
GeV to a few TeV, and its interaction cross section with ordinary matter and with itself are such that it can account for all the Dark Matter in the Universe while still remaining consistent with all known experiments.
BOX 1: WIMPs. In the most simple WIMP models, Dark Matter particles are kept in thermal and chemical equilibrium in the early Universe with all other particles, by virtue of their selfannihilation into particles of the Standard Model and vice versa. Their density rapidly decreases as the Universe expands, until it becomes so low that WIMPs cannot self-annihilate anymore and they freeze-out from equilibrium, i.e. their comoving number density remains fixed. Under some simplifying assumptions 23 , the relic abundance of WIMPs in the Universe Ω χ can be simply expressed in terms of the self-annihilation cross section σv
Since the measured value of Ω χ is around 0.1 12 , the self-annihilation cross section which is required in order to achieve the appropriate relic density is σv ≈ 3 × 10 −26 cm 3 s −1 , a cross section typical of Weak interactions in the Standard Model, hence the name WIMPs. Although in this sim-plified calculation the relic density does not depend strongly on the mass of the Dark Matter particle, m χ , the maximum and minimum annihilation cross sections of the most common candidates does depend on it, therefore constraining the values of m χ to the range 10 < ∼ (m χ /GeV) < ∼ 10 5 .
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If Dark Matter is made of WIMPs, we should be able to detect it. We could in principle observe the interaction of Dark Matter particles with nuclei in underground detectors, as proposed back in 1985 28 , or we may detect the products of annihilation or decay of these particles, as first discussed almost 3 decades ago 23, 29, 30 . Although all the search strategies so far devised have failed to provide incontrovertible evidence for Dark Matter particles, today a new generation of particle astrophysics experiments is about to start, or has already started taking data. Furthermore, the Large Hadron Collider at CERN has recently started operations, and it is expected to find, or to severely constrain, the most studied extensions of the Standard Model, including Supersymmetry.
I argue here that the moment of truth has therefore come for WIMP Dark Matter, for we will either discover them at the LHC and in particle astrophysics experiments in the next 5 to 10 years, or the the case for WIMPs will become weak, and we will witness the inevitable decline of the WIMPs.
Indirect detection
Indirect detection consists in the search for the annihilation or decay products of Dark Matter particles, such as photons, anti-matter and neutrinos. WIMPs in fact are expected to annihilate efficiently in regions where they accumulate, such as the center of galactic halos, or substructures such as dwarf galaxies, since the annihilation rate depends on the number density squared. Once they annihilate, they produce secondary particles, such as quarks and gauge bosons, which subsequently fragment and decay in the aforementioned final states. The typical energy of these final states is about a tenth of the Dark Matter particle mass, so we can search indirectly for Dark Matter by looking for an excess of photons, anti-matter or neutrinos in astrophysical data at energies between 1 GeV and 10 TeV (see Box 1). Fortunately, there are actually a number of astrophysical observations that might lead to convincing evidence, in the sense that they could be explained only in terms of Dark Matter, while being incompatible with a standard astrophysical interpretation. A typical example of smokinggun evidence is the observation of a high-energy gamma-ray line, that would point directly to the existence of new particles annihilating directly to photons. In fact, if WIMPs do not produce photons through the fragmentation and decay of secondary particles, but directly, the photons produced in the annihilation will be mono-energetic, thus producing a line in the gamma-ray spectrum at an energy equal to the mass of the Dark Matter particle. The Fermi LAT satellite has however put stringent constraints on the possibility to observe of lines 36 , excluding annihilation cross section to photons higher than the thermal cross section, and we can expect an improvement in sensitivity 
Direct detection
The field of direct detection appears perhaps in a better shape, given the prospects to increase the size, and therefore the sensitivity, of current experiments by at least two orders of magnitude within 5-10 years. The idea is to detect the recoil energy of nuclei struck by Dark Matter particles traveling through a detector, through the measurement of the light, the charge or the phonons produced in the target material by the scattering event. The progress made in this field is rather spectacular: the sensitivity of direct detection experiments has gone down by more than 3 orders of magnitude in the last 20 years 40 . Despite the extraordinary technological progress, however, Dark Matter has not been identified yet. 45 ). Finally, the CDMS-II collaboration recently announced the detection of two events compatible with a WIMP signal, still far from a discovery, since the expected background was of 0.8 events 46 .
What can we expect from future experiments, and how do we get convincing evidence? The first obvious step would be the detection of a rate of events significantly larger ( i.e. 5 standard deviations) than the expected background, as determined before the unblinding of the data. One can then try to assess the WIMP mass and scattering cross sections compatible with the measured rate. Given the small number of events of the first detection, the reconstruction procedure will likely be rather poor, unless the mass of the Dark Matter particle is very small 47 .
At that point, in order to validate the Dark Matter interpretation, it will be crucial to add an independent piece of evidence, such as discovery in accelerators, as we shall see in the next section, or direct detection in a different experiment, better if with a different target material, which would actually provide a strong support to the first discovery claim, allow a much more precise determination of the WIMP mass 48 , and an effective way to discriminate among WIMP candidates 49 .
In fig. 1 As one can see, a big portion of the parameter space where theoretical models lie will be probed by ton-scale experiments that are expected to start operations within 5-10 years. This is good news, as for this set of parameters we can perform the program described above. One has however to consider the possibility that Supersymmetry, or in general the Dark Matter particle, is outside the reach of ton-scale experiments. In this case the question will arise of whether one should continue searching, and build even bigger and more expensive detectors, or simply stop, and focus on something different. The answer will likely depend on what is found in accelerators, as we shall see in the next section. But it is worth recalling that neutrinos coherent interactions provide an irreducible background for these searches, therefore limiting the capability to probe very low scattering cross sections 53 .
Accelerators
The detection strategy that appears perhaps most promising today is the search for new physics in TeV, i.e. within the reach of the LHC (see e.g. 54 ). As reasonable and aesthetically appealing as it is, this is not a rigorous mathematical argument, and the actual scale of new physics could be in principle even higher, depending on the amount of fine-tuning one is willing to tolerate.
Among the proposed extensions of the Standard Model, Supersymmetry is undoubtedly the most studied, and probably one of the best motivated. The so called Minimal Supersymmetric
Standard Model has however about 120 free parameters, and although not all of them are relevant for the calculation of the properties of Dark Matter candidates, some assumptions must be made on the structure of the theory in order to reduce the number of free parameters, and make quantitative predictions for the mass and couplings of supersymmetric particles. In this article we refer to some of the most popular supersymmetric models:
• the constrained Minimal Supersymmetric Model and Minimal Supergravity are supersymmetric theories with 4 free parameters. They differ in some small technical details, but both are both often used to make predictions for Dark Matter searches, because despite the very strong theoretical assumptions made to reduce the number of free parameters (i.e. universality of masses and couplings at the Grand Unification scale), they capture the main aspects of the phenomenology of Supersymmetric theories.
• the phenomenological Supersymmetric Model is a phenomenological model that is specifically tailored to the study of Dark Matter. There are different versions of the model, one of the most popular being a 7 free parameters theory, where all parameters are specified at low energy, as implemented in the popular DarkSUSY code 58 . A less constrained version of this model has 24 free parameters, and it is the one adopted to discuss the complementarity of direct and accelerator searches (see in particular Figure 2 ).
Among the proposed extensions of the Standard Model, Supersymmetry is undoubtedly the most studied, and probably one of the best motivated. Not only it solves in a natural way the hierarchy problem, but it also provides a perfect Dark Matter candidate (more than one, in fact 54 ). There are large portions of the Supersymmetric parameter space within the reach of the LHC, and there are good chances to discover it at the LHC within 5-10 years 55 . There is no need to stress the impact that a detection of new physics would have our description of the Universe. We limit ourselves to discuss here the consequences for Dark Matter searches. In particular, a natural question to ask is: how do we understand whether the newly discovered particles have something to do with the Dark Matter in the Universe? From accelerator measurements, in fact, we can infer the existence of a particle which is stable over the timescale it takes for it to escape the detector, i.e. less than 1µs. But we cannot prove that it is stable over cosmological timescales, nor we can assess its relic density in absence of a theoretical framework in which to perform the calculation of the cosmological evolution of its density.
Even if Supersymmetry is discovered, and the mass spectrum of new particles is determined with good accuracy, reconstructing the relic density of the neutralino will be challenging 56 , unless one performs the analysis in a low-dimensional parameter space (e.g. mSUGRA 55 ). In this Matter particles is possible with a combination of LHC and direct detection data 57 .
case for e.g. Supersymmetry at a higher scale, they are actually much more difficult for high-mass Dark Matter particles, due to the fact that the annihilation spectra scale with the inverse of the mass squared, and that in general the detection of photons and anti-matter is difficult at energies above 50 . The most probable region of the parameter space for this theoretical setup can be determined with a Monte Carlo Markov Chain procedure 51 , and it is shown here in red. Finally, we also show the result of a scan of the parameter space performed in a less constrained Supersymmetric setup with 7 free parameters specified at low-energy 52 , to stress the fact that a more rich phenomenology is in general allowed by Supersymmetric theories. The plot has been made with DMTools 59 . 
